The definitions of the parameters and states described in this Appendix are given in Appendix A. Table C1 gives the priors used for the model parameters apart from those related to the movement model. These priors were based on the literature (Kuussaari 1998, Moilanen 2002 and the expert opinions of butterfly biologists in the Metapopulation Research Group. We took a conservative approach whereby all the priors were made quite dispersed and were well able to generate the full range of dynamics thought possible for the species.
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Based on results of Ovaskainen et al. (2008) (prob 2 (2 ))
For the SPOM we simply assume that with probability ½ In line with our expectation, when fitting the diffusion model to the mark-recapture data, the higher capture effort in one of the patches led to a higher estimate of capture probability, Fig. 3 in the main manuscript). The posterior densities for the log-transformed movement parameters and logit-transformed capture probabilities closely resembled multivariate 2 normal distributions. As observed previously by Ovaskainen et al. (2008) , it is difficult to estimate the parameters 1 D and k  separately, as they are highly positively correlated in the posterior (Table   C2 ). Figure C1 shows an assessment of the fit of the mark-recapture model, where we compare the data with posterior predictive distributions for the days from first recapture to last recapture, the movement distances, and the number of recaptures in a given patch. The overall fit of the model is very good suggesting that our model assumptions are reasonably well in line with the data. In Figure C2 we compare the times spent in patches as a function of their area and the number of patches visited by an individual coming from a patch of a certain area (derived from the median estimates of the diffusion model parameters). These comparisons show that females are more mobile than males, and that individuals spend substantially more time in large patches than in small patches. 
